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(54) Tube assembly for auxiliary heating and air conditioning system

(57)  Atube assembly for an auxiliary heating and air
conditioning system includes an inner tube (12) extend-
ing longitudinally, an outer tube (18) extending longitu-
dinally and disposed over the inner tube, the outer tube
including a plurality of ribs (20A) for locating the inner

tube approximately concentric to the outer tube, at least
one connector tube (36), and at least one connector (24)
interconnecting the at least one connector tube and the
outer tube to allow fluid flow between the inner tube and
the outer tube.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally, to
heating and air conditioning systems and, more partic-
ularly, to a tube assembly for an auxiliary heating and
air conditioning system of a motor vehicle.

2. Description of the Related Art

[0002] Motor vehicles typically include a heating and
air conditioning system for heating and cooling of an oc-
cupant compartment of the motor vehicle. Often, these
heating and air conditioning systems include an auxilia-
ry heating and air conditioning system. Typically, a fluid
supply line extends from a main heating and air condi-
tioning system to the auxiliary heating and air condition-
ing system and a fluid return line extends from the aux-
iliary heating and air conditioning system to the main
heating and air conditioning system.

[0003] One disadvantage of the above is that sepa-
rate lines are needed for supply and return of fluid which
creates a packaging problem. Another disadvantage of
the above is that there is no heat exchange between the
supply and return lines. Thus, there is a need in the art
to provide a new and improved tube assembly for the
auxiliary heating and air conditioning system.

SUMMARY OF THE INVENTION

[0004] Itis, therefore, one object of the presentinven-
tion to provide a tube assembly for an auxiliary heating
and air conditioning system of a motor vehicle.

[0005] It is another object of the present invention to
improve the packaging and performance of an auxiliary
heating and air conditioning system for a motor vehicle.
[0006] To achieve the foregoing objects, the present
invention is a tube assembly for an auxiliary heating and
air conditioning system of a motor vehicle. The tube as-
sembly includes an inner tube extending longitudinally
and an outer tube extending longitudinally and disposed
over the inner tube. The outer tube includes a plurality
of ribs for locating the inner tube approximately concen-
tric to the outer tube. The tube assembly includes at
least one connector tube and at least one connector in-
terconnecting the at least one connector tube and the
outer tube to allow fluid flow between the inner tube and
outer tube.

[0007] One advantage of the present invention is that
anew and improved tube assembly for an auxiliary heat-
ing and air conditioning system is provided on a motor
vehicle. Another advantage of the present invention is
that the tube assembly improves packaging and per-
formance of an auxiliary heating and air conditioning
system. Yet another advantage of the present invention
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is that the tube assembly incorporates a concentric tube
design for better packaging, performance and weight.
[0008] Other objects, features and advantages of the
present invention will be readily appreciated as the
same becomes better understood after reading the sub-
sequent description when considered in connection with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1is an elevational view of a tube assem-
bly, according to the present invention, for an auxiliary
heating and air conditioning system.

[0010] FIG. 2 is a fragmentary elevational view of the
tube assembly of FIG. 1.

[0011] FIG. 3is a sectional view of a first embodiment
of the outer tube taken along line 3-3 of FIG. 2.

[0012] FIG. 4 is a sectional view of a second embod-
iment of the outer tube taken along line 3-3 of FIG. 2.
[0013] FIG.5is asectional view of a third embodiment
of the outer tube taken along line 3-3 of FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] Referring to FIGS. 1 through 3, a tube assem-
bly 10, according to the present invention, is shown for
an auxiliary heating and air conditioning system (not
shown) of a motor vehicle (not shown). The tube assem-
bly 10 includes an inner tube 12 extending longitudinally
to supply fluid such as water from a front or main heating
and air conditioning system (not shown) to the rear or
auxiliary heating and air conditioning system. The inner
tube 12 is hollow and has a generally circular cross-sec-
tional shape. The inner tube 12 may have bead 14 and
aradially expanded end 16 for connection to a hose (not
shown). The inner tube 12 is made of a rigid material
such as a metal material.

[0015] The tube assembly 10 also includes an outer
tube 18 extending longitudinally and disposed over the
inner tube 12. The outer tube 18 is hollow and has a
generally circular cross-sectional shape and also has
the same cross sectional area as the inner tube 12. The
outer tube 18 includes a plurality of ribs 20 extending
radially inwardly and longitudinally to locate or center
the inner tube 12 relative to the outer tube 18 such that
they are approximately concentric. The ribs 20 also di-
vide the interior of the outer tube 18 into a plurality of
channels 22 to allow fluid flow longitudinally between the
outer tube 18 and inner tube 12.

[0016] A first embodiment of the outer tube 18 is illus-
trated in FIG. 3. The outer tube 18A has three ribs 20A
dividing the interior of the outer tube into three channels
22B. The three ribs 20A are provided approximately one
hundred twenty degrees apart to provide the three chan-
nels 22A.

[0017] To provide additional reliability or durability to
the tube assembly, a second embodiment of the outer
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tube 18B, as illustrated in FIG. 4, has four ribs 20B di-
viding the interior of the outer tube into four channels
22B. The four ribs 20B are provided approximately nine-
ty degrees apart to provide the four channels 22B.
[0018] To provide further additional reliability or dura-
bility to the tube assembly, a third embodiment of the
outer tubing 18C, as illustrated in FIG. 5, has five ribs
20C dividing the interior of the outer tube into five chan-
nels 22C. The five ribs 20C are provided approximately
seventy two degrees apart to provide the five channels
22C.

[0019] The outer tube 18 is made of a rigid material
such as a metal material.

[0020] The tube assembly 10 includes at least one,
preferably a plurality of connectors 24. Each connector
24 is generally cylindrical in shape and has a cavity 26
in one longitudinal end thereof and a first passageway
28 extending through the first other longitudinal end and
communicating with the cavity 26. The inner tube 12 ex-
tends through the first passageway 28 and cavity 26 and
the bead 14 prevents the connector 24 from exiting the
end of the inner tube 12.

[0021] Each connector 24 also includes a radially en-
larged opening 30 at one end of the cavity 26 to receive
the outer tube 18. The enlarged opening 30 forms a
shoulder 32 with the cavity 26 which acts as a stop to
locate the outer tube 18 within the connector 24. It
should be appreciated that the outer tube 18 is press-fit
into the connector 24.

[0022] Each connector 24 further includes a second
passageway 34 in one side of the connector 24 and
communicating with the cavity 26. Preferably, the sec-
ond passageway 34 is generally perpendicular or radial
to the first passageway 28.

[0023] The tube assembly 10 also includes a connec-
tor tube 36 connected to each connector 24 to return
fluid such as water from the rear or auxiliary heating and
air conditioning system to the front or main heating and
air conditioning system. The connector tube 36 is hollow
and has a generally circular cross-sectional shape. The
connector tube 36 has one end disposed in the second
passageway 34 of the connector 24 and preferably
press-fit therein. The connector tube 36 is made of a
relatively rigid material such as a metal material.
[0024] In operation, fluid such as water flows from the
front or main heating and air conditioning system
through the inner tube 12 to the rear or auxiliary heating
and air conditioning system. Simultaneously, fluid such
as water flows from the rear or auxiliary heating and air
conditioning system through the connector tube 36 at
one end to the cavity 26 of the connector 24 and along
the channels 22 between the outer tube 18 and inner
tube 12 to the cavity 26 of the other connector 24 and
through the other connector tube 36 to the front or main
heating and air conditioning system. It should be appre-
ciated that heat transfer occurs between the fluid of the
inner tube 12 and the fluid of the outer tube 18 if there
is a temperature difference between the two.
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[0025] The present invention has been described in
an illustrative manner. It is to be understood that the ter-
minology which has been used is intended to be in the
nature of words of description rather than of limitation.
[0026] Many modifications and variations of the
present invention are possible in light of the above
teachings. Therefore, within the scope of the appended
claims, the present invention may be practiced other
than as specifically described.

Claims

11. A tube assembly for a heating and air condition-
ing system comprising:

an inner tube extending longitudinally;

an outer tube extending longitudinally and dis-
posed over said inner tube;

a connector tube;

a connector interconnecting said connector
tube and said outer tube to allow fluid flow be-
tween said inner tube and said outer tube, said
inner tube extending through said connector;
wherein said inner tube includes a bead located
longitudinally outwardly of said connector for
preventing said connector from exiting said in-
ner tube;

said outer tube including a plurality of ribs for
locating said inner tube approximately concen-
tric to said outer tube; and

said ribs extending longitudinally and radially
inwardly and are spaced approximately ninety
degrees apart.

12. A tube assembly as set forth in Claim 11 wherein
said connector includes a cavity in one longitudinal
end and a first passageway extending through an-
other longitudinal end and communicating with said
cavity.

13. Atube assembly as set forth in Claim 12 wherein
said connector includes a second passageway ex-
tending into and communicating with said cavity,
said connector tube being disposed in said second
passageway.

14. A tube assembly as set forth in Claim 12 wherein
said cavity includes a radially enlarged opening to
receive said outer tube.

15. Atube assembly as set forth in Claim 14 wherein
said connector includes a shoulder between one
end of said cavity and said enlarged opening to lo-
cate said outer tube within said connector.

16. A tube assembly for a heating and air condition-
ing system comprising:
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an inner tube extending longitudinally;

an outer tube extending longitudinally and dis-
posed over said inner tube;

a connector tube;

a connector interconnecting said connector 5
tube and said outer tube to allow fluid flow be-
tween said inner tube and said outer tube, said
inner tube extending through said connector,
wherein said inner tube includes a bead located
longitudinally outwardly of said connector for 170
preventing said connector from exiting said in-

ner tube;

said outer tube including a plurality of ribs for
locating said inner tube approximately concen-

tric to said outer tube; and 15
said ribs extending longitudinally and radially
inwardly and are spaced approximately seven-

ty two degrees apart.

17. Atube assembly as set forth in Claim 16 wherein 20
said connector includes a cavity in one longitudinal

end and a first passageway extending through an-
other longitudinal end and communicating with said
cavity.

25
18. Atube assembly as set forth in Claim 17 wherein
said connector includes a second passageway ex-
tending into and communicating with said cavity,
said connector tube being disposed in said second
passageway. 30
19. Atube assembly as set forth in Claim 17 wherein
said cavity includes a radially enlarged opening to
receive said outer tube.
35
20. A tube assembly as set forth in Claim 19 wherein
said connector includes a shoulder between one
end of said cavity and said enlarged opening to lo-
cate said outer tube within said connector.
40
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50
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